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UNSTEADY  PLOW  OF  A VISCOUS  FLUID 


A.  N.  Gots,  G.  K.  Berman  and  K.  V-  Valikoi 


We  will  consider  the  unsteady  flow  of  a viscous  fluid  in  a 
rectangular  channel.  We  will  direct  the  z-axis  along  the  channel, 
whose  width  will  be  designated  as  a,  and  height  - b.  We  will  consider 
the  flow  conditions  to  be  isothermic  and  unsteady.  In  this  case,  the 
differential  equation  of  motion  [ 1 ] is 

where  v is  the  flow  rate  on  the  z-axis;  p is  the  density  of  the 
fluid;  is  the  pressure  gradient;  v = — is  *he 

* p 

kinematic  viscosity  coefficient;  and  n is  the  viscosity  of  the 
fluid. 
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Equation  (1)  was  written  with  the  assumption  that  p.—o,— 0 
v,  - » (x,  y , z) . The  initial  and  boundary  conditions  are 

•U-O-.dr-O.  (2) 

where  r is  the  cross-sectional  profile. 

He  will  search  for  the  solution  to  differential  equation  (1) 
with  conditions  (2)  in  the  form  [2] 

w(x,ir,0-  2 (3) 

•.mm* 

where  is  the  coefficient  to  be  determined. 


He  will  expand  function  f (t,  z)  into  a binary  Fourier  series, 
after  the  calculation  of  the  coefficients  of  which  we  wilL  have 


'm-SS-bts * 


Substituting  expressions  (3)  and  (4)  in  equation  (1),  and  also 
considering  conditions  (2) , we  will  find 


O.m  (0  - 


f 

■ x*.  + l>  J 


fit.**.  <S) 


Thus,  solutions  (3)  and  (5)  obtained  make  it  possibla  to  find 
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the  law  of  the  distribution  of  the  velocity  of  a viscous  fluid  in  a 
rectangular  channel. 
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